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Model Overview

« Standardized, yet flexible approach to
estimating/analyzing O&S costs and
avalilability

— OSCAM(Sys) for new and in-service ship
systems

— OSCAM(Ship) for new and in-service ships

« Developed jointly by NCCA, UK MoD
and HVR Consulting Services Ltd

NCCA



Model Description
Model Sectors
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Model Description
System Dynamics

« Captures the dynamic behavior of a system
« Facilitates the analysis of change

<« Allows modeling of complex systems with
Interacting components

« Allows for rapid prototyping
« Provides a structured methodology
« Allows for a flexible design

NCCA



Model Description
Example Influence Diagram
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Model Description
Architecture Overview

DELPHI - User Interface Powersim Software Tool Model Output

Initialize 1st Level SD Engine , | Cos

Data Fields for Table

" Base Case"
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NCCA

Model Description

Two Levels of Simulation/Analysis

+ OSCAM was designed to be used at
two levels of detail

<% First level simulation maximizes use of
historical data

« Second level simulation makes use of
system dynamics and allows users to
evaluate the sensitivity related to cost
and availability with respect to
alternative O&S policies



Model Description

OSCAM(Sys) First Level Data

System Characteristics

System Production Cost
System Installation Cost
System Weight

Manning

Operators per System
Maintainers per System

Annual Operator Labor Rate
Annual Maintainer Labor Rate

Fuel
Fuel Cost per System per Year

Ordnance
Ordnance Cost per System per Year

Disposal
De-Installation Factor
Disposal Cost per |b

NCCA

Oll-Level Maintenance

Unscheduled/Scheduled/Alteration Actions

Actions per System per Year
Manhours per Action

Repair Parts per Action

Cost per Repair Part

Repairables per Action
Average Exchange Cost

Average Issue Cost
% of Exchanges

l-Level Maintenance Labor

Hourly Labor Rate
Direct Rate

Overhead Factor

Shipyard Repair
Shipyard Cost per System per Year

Depot/Rework

Contractor Depot Cost per System per Year

Other Depot Cost per System per Year

Modernization

CPM per System per Year
Installation Cost per System per Year

Software
Software Maintenance Cost per Year

Engineering Technical Services
ETS Cost per Year

Training
Student-Days per System per Year
Cost per Student-Day
Instructor Cost
Facilities Cost



Model Description

OSCAM(Ship) First Level Data

Primary Data Set

Ship Characteristics

Weight (Full Load Displacement FLD)
Steaming Characteristics

SHU In Fleet Time

NU External Power In Fleet Time
Support Services

Variable At Sea Support Services Cost

Fixed At Sea Support Senvices Cost

Variable Alongside Support Senvices Cost
Fixed Alongside Support Senvices Cost

Variable Routine Trials Cost

Fixed Routine Trials Cost
Manning

Enlisted Crew per Ship

Officer Crew per Ship

Enlisted Pay Rate

Officer Pay Rate

Temporary Additional Duty Cost

Fuel
Bbls Fuel per SHU
Bbls Fuel per NU Own Power
Bbls Fuel per NU External Power
Cost per Bbl Fuel
Other POL Cost

NCCA

General Stores/Supplies
General Stores/Supplies Cost
Publications Cost

Ordnance
Expendables Cost
Handling Cost

O-Level, I-Level Ashore/Afloat Maintenance
Unscheduled/Scheduled/Alteration Actions
Actions per Ship per Year
Manhours per Action
Repair Parts per Action
Cost per Repair Part
Repairables per Action
Average Exchange Cost
Average Issue Cost
% of Exchanges

I-Level Contractor Support Cost per Ship per Year
I-Level Ashore, Afloat Maintenance Labor

Direct Rate
Overhead Factor

Other Depot Maintenance
Other Gov Depot Cost per Ship per Year
Contractor Depot Cost per Ship per Year

Unscheduled Repair
Type A, B Repairs
Repairs per Ship per Year
Repair Cost per Repair
Average Duration of Repair

Software
Software Maintenance Cost

Engineering Technical Services
ETS Cost

Training
Enlisted, Officer Training
Student-Days per Year
Direct Cost per Student-Day
Indirect Cost per Student-Day

Disposal
Disposal Cost per Long Ton
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Model Description
OSCAM(Ship) First Level Data

(eont.)

Operating Profile Data Set

Scheduled Overhaul Data Set

Ship Life
Overhaul Profiles
Up to 30 Entries
Overhaul Type
Start Time
CPM Factor
Extended Readiness Profile
Introduction
Duration

NCCA

Miscellaneous Services Scheduled Overhaul Attributes
Design & Planning Services Cost Types 1-5
Other Modernization Services Cost Overhaul Type
Outfitting and Spares Factor Planned Duration

Labor Rates Strike Rate (Person-months/month)
Refueling Labor Rate CPM Cost
Update/Modernize Labor Rate Update/Modernize Person-Month Factor
Upkeep/Repair Labor Rate Update/Modernize Material Cost Factor

Refuel Replacement Core Cost
Refuel Person-Months

Refuel Material Cost Factor
Upkeep/Repair Person-Months
Upkeep/Repair Material Cost Factor
Post Trials Duration

Post Trials Cost

During Overhaul Enlisted Factor
Post Overhaul Enlisted Factor
During Overhaul Officer Factor

Post Overhaul Officer Factor
OllI-Level Actions Factor

Age Reduction

O-Level Maintainer Efficiency Factor

11



Model Description

NCCA

Second Level Analyses (OSCAM(Ship) Examples)

Manning Level Impacts on Maintenance/Availabilty
OPTEMPO Impact on Fuel Consumption

OPTEMPO Impact on Steaming Hours Underway
OPTEMPO Impact on Maintenance Requirements

Age Impact on Steaming Hours Underway

Age Impact on Fuel Consumption

Age Impact on Maintenance Requirements

Hull Cleaning Impact on Fuel Consumption

Rate of Firing Impacts

Rate of Handling Operations Impacts

Logistics Delay Impacts on Availability

Maintenance Requirement Impacts on Unscheduled Repairs/Availability
Midlife Overhaul Impacts on Engineering Technical Services
Training Requirements Impact on Maintenance/Availability
Scheduled Overhaul Cycle Impacts on Shipyard Capacity
Scheduled Overhaul Impacts on Ship Age

Scheduled Overhaul Requirement Impacts on O/lI-Level Maintenance

12



Model Description
OSCAM(Sys) Historical Data Sets

EDTS(2 EWS(2) FCS(8) Radars(/) Sonars(d)
SYS2IADTS SLQ 25 Surface Ship Surface Ship Surface Ship
MK 14 WDS SLQ 32 Harpoon WS Surface Search SQS53

MK 74 FCS SPS 55 SQS 56

Radio(1) Guns(2 MK 86 GFCS SPS 64 Combat Systems

BRD 7 MK 42 MK 92 FCS SPS 67 S0Q 89
MK 45 MK 16 ASROC Air Search BQQ5
MK 15 CIWS SPS 40 BSY 1

Missile Launchers(2)  Engine(1) Submarine SPS48 C&E
MK 26 GMLS LM 2500 Engine MK 1 SPS 49
MK 41 VLS MK 117 Submarine

BPS 15
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Model Description
OSCAM(Ship) Historical Data Sets

Carriers(8) Combatants(20) Submarines(21) Support(29) Mine Warfare(3)
AVT-16CL BB-61CL AGSS-555CL AD-14CL MCM-1CL
AVT-59CL CG-16CL SS-576CL AD-37CL MHC-51CL
CV-41CL CG-26CL SS-580CL AD-41CL MSO0-422CL
CV-59CL CG-47CL SSBN-598CL AE-21CL
CV-63CL CGN-09CL SSBN-616CL AE-23CL Patrol(2)
CV-67CL CGN-25CL SSBN-627CL AE-26CL PC-1CL
CVN-65CL CGN-35CL SSBN-640CL AFS-1CL PHM-1CL
CVN-68CL CGN-36CL SSBN-726CL AGDS-2CL
CGN-38CL SSN-575CL AO-177CL
Amphibs(14) DD-963CL SSN-578CL AO-51CL
AGF-03CL DDG-2CL SSN-585CL AOE-1CL
AGF-11CL DDG-37CL SSN-594CL AOE-6CL
LCC-19CL DDG-51CL SSN-597CL AOR-1CL
LHA-1CL DDG-993CL SSN-608CL AR-05CL
LHD-1CL FF-1037CL SSN-637CL ARL-1CL
LKA-113CL FF-1040CL SSN-640CL ARS-38CL
LPD-1CL FF-1052CL SSN-671CL ARS-50CL
LPD-4CL FF-1098CL SSN-685CL ARS-6CL
LPH-2CL FFG-1CL SSN-688CL1 AS-11CL
LSD-28CL FFG-7CL SSN-688CL2 AS-19CL
LSD-36CL SSN-688CL3 AS-31CL
LSD-41CL AS-33CL
LSD-49CL AS-36CL
LST-1179CL AS-39CL
ASR-07CL
ASR-21CL
ATF-148CL
ATS-1CL

AVM-1CL
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Model Description

Model Use

Create User Defined <«

Data Sets
\ N Availability
\ Adjust
\ D ata Set
\ Cost
\\ Select Historical
I nitialize M odel \ Data Set 1st Lgvel Simulate Base Case
for "Base Case" Data Fields Base Case Results

\

\

<

Select User Defined

——

D ata Set
v
I nitialize M odel for 2nd Level Modified
"What if analysis" Data Fields Parameters

User Assumptions

NCCA

Simulate "What if*
Results
| Availability

Z<
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NCCA

Strengths

« Standardized, yet flexible approach to
estimating/analyzing O&sS costs for
new and In-service ships and ship
systems

< Direct access to historical data sets

« Facilitates understanding of O&S
activities and their interdependencies

« Means of identifying VAMOSC
Improvements and cost research
reguirements

16



Limitations

« Database
— Does not include all shipboard systems and ships
— No component level data in OSCAM(Sys)
— No system level data in OSCAM(Ship)

« Cost Estimating Relationships

— Some weight-based and production cost-based
relationships in OSCAM(Sys); None In
OSCAM(Ship)

— No performance-based relationships
— No COTS-based relationships

« Second level analyses require users to make
NCCA assumptions 17



Ongoing Efforts

< Model Enhancements (Ver 3.0 March 1999)

— Parametric Cost Tool (PCT)

+ Will enable users to generate user-defined data sets
based on parametric CERs

— Data Management Tool (DMT)

+ Will allow for component level analyses within
OSCAM(Sys) and system level analyses within
OSCAM(Ship)

<« Formal Training (4 day course)
— First two courses taught @ ACE (NCCA Funded)
— Next offering: April/May @ ACE

« OSCAM Web Site at www.ncca.navy.mil
neea < OSCAM Users Group 18




% DSCAM System V2.0 File Selection Form

File “window  Help

!Current Data Set Name!

Programme Proﬁlel

Cost Base Year I

OSCAM (Sys) Model Version 2.0

m Starll @ Inbow - Microzoft Exch... I @ Hardin, Paul - Schedule+| Microzoft PowerPoint - | I OSCAM[Sys) ¥2.0

I EMichsolefﬁce Shorh:...l F@EFPM .....




05CAM System V2.0 File Selection Form

Window  Help

LK /S - E
Load Data Files Wizard |SPS 40 \Programme Profile [TEMPLATE | Cost Base Year | 1997 |
Select D ata Sets Wizand ! I ]

Load Individual Files and/or Data Sets ¥

OSCAM (Sys) Model Version 2.0

Save Results

Frint

E wit

Microzoft PowerPaint -

i Starli @ It - Microsoft E:-:u:h...i % Hardin, Paul - Schedul...i E OSCAMI[Sysz] ¥2.0 @ Piowerzim | m Microzoft Office Shart... |




% DSCAM System V2.0 File Selection Form

Operationz Data Set

Organizational kaintenance Data Set
ShovHesults Intermediate Maintenance Ashore Data Set

........ _ Show Floating Tool B ar Intermediate Maintenance &float D ata Set

Other Sector Data Sets

hgramme Proﬁle’TEMPLATE

Cost Base Year I 1997

Programme Prafile Data Set

's) Model Version 2.0

m Starl! @ Inbox - Microzoft Exch... | @ Hardin, Paul - Schedule+| Microzoft PowerPoint - | I OSCAM[Sys) ¥2.0




AM System V2.0 File Selection

{ Fil= ‘Window Help

Operations Input Form

IZ Close Form

Current Data SetName  [SPS 40

tiar Farm
Select System Type With The Appropriate

—Systemn Charac

Value For:
1. Syetem Produ

Frirary Spsters | Secondam Sypstems i

. . |Air Search Hadars 1
~Manning Requi
BPS 15 1082
Radars 7147136
SPS5 40 7674
SPS 48 C&E 24978
............................................... <SPS 49 13938
SP5 55 784
—Fuel REquirEml SPS B4 180.95

&. Fuel Co=t per !

o .B.cceptl

Il[3t:~st Base Year i 1957

2nd Level Data

F] Details

Data Source

B Operator Manning Labour Rate ($Kir) 38.258 SPs 40
I

'? Maintainer Manning Labour Rate ($KnyT) ; 38.23%8 SPS 40

~Ordnance Requirements

; 0 SP5 40

9 Ordnance Cogt per Sys per Yr ($K)

~Modernisation Requirements

10. CPM Cost ($K/sy=ir)

! 83.604 SP5 40

i 8.613 SP5 40

|11, Installation Cost ($K/isysir)

—Disposal Requirements

512. De-Installation Factor (Minstall)

i 25 5P5 40

13. Disposal Cost ($K1Ab)

i 0.005 SPS 40

tant throughout the lifetime of the

i also during modearnistion,

i Starli @ Inbiow - Microsoft Exch... 1 @ Hardin, Paul - Schedule+

Microzaft PowerPaoint - 1 E OSCAM[Sys) ¥2.0

—= .
@ Powerzim




AM System V2.0 File Selection

{ Fil= ‘Window Help

Operations Input Form

IZ Close Form

éCurrent Data Set Name 1SPS 40 Cost Base Year i 1997 2nd Level Data F] Details

5“5]|rstem Characteristics Data Source Data Source

' 1. System Production Cost ($K) 1131 SPs 40 [Data Changes

2. System Installation Cost (5K} 0 | SP5 40 10, CPM zet to $0 for bazeline caze __f_j

~Manning Requirements

4. Operator Manning Level i 1 SPS 40

5. Maintainer Manning Level 1 SPS 40

~Fuel Requirements

8. Fuel Cost per Sys per Yr (5K} 0 SPS 40

.ff.j u

~Modernisation Requirements 13 Close Form

§1n. CPM Cost ($K/eysiyr) ] 0 User [ [11- In=tallaiion Cost ($Kisyshm) | 3.6 SPS 0

—Disposal Requirements

2. De-Installation Factor (install) 25 SPS 40 13 Disposal Cost ($KAb) i 0.005  =Ps 40

|

i Starli @ Inbiow - Microsoft Exch... 1 @ Hardin, Paul - Schedule+ Microzoft PowerPaint - 1 E OSCAM[Svs1 ¥2.0 @ Piowerzim 1 m Microsaoft Office Shortc...i I@EBEPM




SCAM System V2.0 File Selection Form

File  “window Help

ARATATATLT,
prelaiveat o

Data Set

Cost Base Year

|SPS 40 Programme Profile [TEMPLATE

! 1997

i Starli 5_@ Inbiow - Microsoft Exch... 1 @ Hardin, Paul - Schedule+

OSCAM (Sys) Model Version 2.0

ntrol T ool Bar

‘ Simulation Duration
({Years)

l Current Year 20

Powersim Model : OSCSys2.sim

—2nd Level Data Selection :

[ Fuel [~ Shipyard

[ Ordnance [~ Other Depot/Contractor

[ Modernisation [~ Software

[ Manning [ Engineering Technical Services
[ Consumables [~ Training

[~ /0 Maintenance Actions [ Spares Management
[ 1D Maintenance Labour

Start the simulation)

£1| Microsoft PowerPaint - }E OSCAM(Sys) ¥2.0  (&d Powersim 1 8l Microsaft Office Shartc...! |Z§;§ 236 P




i § =18 %]

File ‘window Help =18 x|
Current Data Set |SPS 40 Programme Profile |TEMPLﬁTE Cost Base Year | 1997
Print Graph ‘ Configure Table| 1 Delete Results ‘ IF Close Form ‘
Year Ending a 1 |2 Change Outputs Table Display Form |B ii
1 Operating Systems [Systems) 0.889 1.000 List of Outputs to Display in the Table - 1 1.000
2 Operations Coztz [$5] 0.00a 29.780 A1z Iv 1 Operating Systems a| |8 TE.ATE
A ¥ 2 Operations Costs

3 Manning Cozts [$K) Q.000 29.780 7hA12 M 3 Manming Costs IFE ¥E.BTE
4 Conzumables Costs [Other Stores - 2nd Leswel O/F) [$1] (00000 0.000 0.000 ¥ 4 Consumables Costs (Other Stores - 2nd Level CuPY I 0.000
5 Fuel Costs [$K) 0,000 0,000 0.000 g g gfs'ngﬁf: cocts 0 0,000
E Ordnance Costs [$K) 0.000 0.000 0.000 W 7 Disposal Costs I 0.000
7 Dis iC [v & Maintenance Costs

pozal Costs (3K 0.00a 0.000 0.000 ¥ 9 O-Level Costs 1 0.000
8 Maintenance Costs [$£) Q.000 17.944 45,500 W 10 O-Level Repair Parts Costs i1 46,141

] W 11 |-Level (Ashore] Costs
3 O-Level Cozte [$£] Q.000 1.217 3035 ¥ 12 I-Level (Ashore) Labor Costs A 3128
10 O-Level Reparr Parts Costs [$K] 0.000 1.217 3035 W 13 ILevel (Ashore) Repair Parts Costs ﬂ A 3128 -
‘ EZ 44 Ll mnamd 0 Flmmd S b '
SPS 40 Run 1 | 13 Close Form ‘
Cumulative Operating And Support Costs
9,000

5,000

7,000 I‘_l_l_‘

£,000 _J_J_‘—‘_'
% 500

4,000 A_;—‘_J_‘

3,000

2,000 _J—‘_J_J_‘
1,000 _‘_J_J_l_‘

0 S 10 15 20 25 30 35 40
Year Ending

Reconfigure the qutputs displayed in the table

il Start | _\'3' Inbos - Microgzaft Exch... | @ Hardin, Paul - Schedule+‘ | Microzoft PowerPoint - .. | I{ OSCAM[Svs1 ¥2.0 @ Powersim | m Micrasaft Office Shorte... | [38 239 PM




%i DSCAM System ¥2.0 File Selection Form - [Results Display Form]

File ‘window Help =13] x|

Current Data Set |SPS 40 Programme Profile |TEMPLﬁTE Cost Base Year | 1997

Print Graph ‘ Configure Table‘ 1t Delete Results ‘ 13 Close Form ‘

Year Ending i |1 |2 |3 |4 |5 ‘5 |? |8 ii
1 Operating Systems [Systems) 0.000 0223 1.000 1.000 1.000 1.000 1.000 1.000 1.000
2 Operations Coztz [$5] 0.00a 29.780 A1z 7B.57E 76.576 76.576 TB.A57E 7B.57E TE.ATE
3 Manning Cozts [$K) Q.000 29.780 7hA12 7E.BTE 76.57E 7B.BYE TE.BTE 7E.BTE ¥E.BTE
4 Conzumables Costs [Other Stores - 2nd Leswel O/F) [$1] (00000 0.000 0.000 0.000 Q.000 0.000 0.000 0.000 0.000
5 Fuel Cogts [$K] 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
£ Ordnance Costs [$k] 0000 0.000 0.000 0.000 0000 0.000 0.000 0.000 0.000
¥ Dizpozal Costs [$£) 0.00a 0.000 0.000 0.000 0.00a 0.000 0.000 0.000 0.000
8 Maintenance Costs [$£) Q.000 17.944 45,500 46141 46141 46141 46,141 46141 46,141
3 O-Level Cozte [$£] Q.000 1.217 3035 3128 3129 3123 3123 3128 3128
10 0-Level Repair Partz Costs [$K] 0.000 1.217 3035 3128 3129 3123 3129 3128 3128 -
[« | Ll‘J
SPS 40 Run 1
Maintenance Costs
=0
45 — R e St et
40
35
an
bl
20
15
10
5
0
0 5 10 15 20 25 30 35 40
Year Ending

is the results table for each run. Double click a row (not the left most calumn) to show that data in the graph.

il Start | _\'3' Inbos - Microgzaft Exch... | @ Hardin, Paul - Schedule+‘ | Microzoft PowerPoint - .. | I{ OSCAM[Svs1 ¥2.0 @ Powersim | m Micrasaft Office Shorte... | [38 240 PM




i § =18 %]

File ‘window Help =13] %]
Organisational Maintenance 2nd Level Data Input Form
%Current Data Set Name [SPS 40 \Cost Base Year | 1997 | Fl Details 'F Close Form

Actions l Labor ] Spares]

:Age Impact On Scheduled Actions (factor) ﬁ 1 | | Awr. Unzched. Action Repair Duration (hrs QM

Slmpac’t Of Scheduled Maint. On Un=ched (factor) @ | | Awr. Sched. Action Logistic Delay (hrg) L]

Un=cheduled Actions Factor 1 | L avur. Sched Action Repair Duration (hrej [0

| Scheduled Actions Factor 1 gS’taﬁ' Impact ¢ [RETEYNET

;Opera‘tiunal Stres= Factor 1 | | Staff Impact ¢

05SCAM [Syz] second level data file details ____J

Szzume 14 hours per action ta repair bazed on first level data [i.e.. one maintainer]

[

13 Close Form {

g in the details box,

il Start | _\'3' Inbos - Microgzaft Exch... ‘ @ Hardin, Paul - Schedul...‘ = Microzoft PowerPoint -... ‘ | OSCAMI[Sysz] ¥2.0 @ Powersim | m Microzoft Office Short.... | By 247 PM




2nd Level Graph Input

Age Impact On Unscheduled Actions (factor)

3
X valuez |Y values :
0,000 1.000 { 28
5000 1.175 5
10.000 1.2:
15.000 |1.669 e
20.000 2.002 2K
25000 |2 |
o 25
30.000 1.000 {
35.000 1.000 24
40.000 1.000 E 25
45.000 1.000 {
50.000  |1.000 22
21
[}
=
Pt Rezcale E 2
[N
: 1.8
The impact of = 18
system age on {
the rate of | 17
unscheduled [
rnaintenance g 1.6
actions. The |
change are 3
represented as a o
factor of the base : i
case rate of 13
actions. {
1.2
1.1
o m ——{——{——{—]
| [i] S 10 15 20 25 30 &5 40 45 a0
o occept| ) cancel System Age (Years)

Pan Up and Down using Right mowsze button, hold down the SHIFT kep and move the curzor with the mouse to reshape the araph.

il Start | _\'3' Inbos - Microgzaft Exch... ‘ @ Hardin, Paul - Schedul...‘ = Microzoft PowerPoint -... ‘ | OSCAMI[Sysz] ¥2.0 @ Powersim | m Microzoft Office Shart... | {38527 244 PM




% =1a]x]
File ‘window Help =13] %]

Organisational Maintenance Data Input Form

IZ Close Form

{Current Data Set Name ]SPS 40 {|Cost Base Year 1997 2nd Level Data F] Details
Ml Simulation Control Tool Bar
a Unscheduled Actio T ——
| |14, Actions per Syste Simulation Duration m |E| |E| |E| epairables per Action ; 0.196 SPS 40
. ({Years) .
15. Person-Hours pe 40 g | [ AL { verage Exchange Cost ($K) i 8119 SPS 40
| || Current Year 0
| 116. Repair Parts per J et | verage Issue Cost ($K) i 19.793 SP5 40
17. Cost per Repair P PowerSim Model : 0SCSy=V2.2im kchange Factor (%) &5 SPs 40
—2nd Level Data Selection : =
. { " Fuel ™ Shipyard i
Scheduled 'ﬂ‘mlunsf [~ Ordnance [ Other Depot/Contractor ations
| R { [ Modernisation [~ Software =
22. Actions per &rs’tf ™ Manning ™ Engineering Technical Services | ctions per System per Year 0.475 SPS 40
I {'T” Consumables [ Trainin {
| | 23. Person-Hours pel| g | erson-Hours per Action 1.522 SPS 40
L | I¥ 110 Maintenance Actions| [~ Spares Management {
|24, Repair Parts per 4| [ /0 Maintenance Labour | lepair Parts per Action 0176 SPS 40
25. Cost per Repair Part (5K) | 0.556 SPS 40 33. Co=st per Repair Part () 0.0509 SPS 40
26. Repairables per Action 0.0323 SPS 40 ;3-'-1 Repairables per Action 0 SPS 40
.2?. Average Exchange Cost ($K) 8.611 SPS 40 | 3%. Average Exchange Cost ($K) 0 SPS 40
[ | |28, Average Issue Cost ($K) 11.884 SPS 40 |36. Average Issue Cost ($K) 0| SPS 40
| 529. Exchange Factor (%) 35 SPS 40 37. Exchange Factor (%) 35 SPS 40

tart the simulation)

il Start | _\'3' Inbos - Microgzaft Exch... ‘ @ Hardin, Paul - Schedul...‘ = Microzoft PowerPoint -... ‘ | OSCAMI[Sysz] ¥2.0 @ Powersim | m Microzoft Office Shart... | 38527 250 P




%i DSCAM System ¥2.0 File Selection Form - [Results Display Form]

File ‘window Help =13] x|

Current Data Set |SPS 40 Programme Profile |TEMPLﬁTE Cost Base Year | 1997

Print Graph ‘ Configure Table‘ 1t Delete Results ‘ 13 Close Form ‘

Year Ending i 1 |2 |3 |4 |5 ‘5 |? |8 ii
1 Operating Systems [Systems) 0.889 1.000 1.000 1.000 1.000 1.000 1.000 1.000
2 Operations Coztz [$5] 0.00a 29.780 A1z 7B.57E 76.576 76.576 TB.A57E 7B.57E TE.ATE
3 Manning Cozts [$K) Q.000 29.780 7hA12 7E.BTE 76.57E 7B.BYE TE.BTE 7E.BTE ¥E.BTE
4 Conzumables Costs [Other Stores - 2nd Leswel O/F) [$1] (00000 0.000 0.000 0.000 Q.000 0.000 0.000 0.000 0.000
5 Fuel Cogts [$K] 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
E Ordnance Costs [$K) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
¥ Dizpozal Costs [$£) 0.00a 0.000 0.000 0.000 0.00a 0.000 0.000 0.000 0.000
8 Maintenance Costs [$£) Q.000 18.063 4E.551 48.480 49,771 B1.062 B2 366 53889 55484
3 O-Level Cozte [$£] Q.000 1.227 3174 3327 3436 3545 1655 3784 1918
10 0-Level Repair Partz Costs [$K] 0.000 1.22¢ 3174 3327 3436 3545 3E55 3784 i713 -
1 >
SPS 40 Run 1 SPS 40 Run 2
Maintenance Costs - 5P 40 Fun 1
100 + SPE 40 Run 2
a0 _J_J_J—‘_‘
an _‘_‘_‘_4—‘
71 e
B0
- '_'_‘—4—'_‘
* 50 e e - s = i - s =
40
30
20
10
n]
o 5 10 15 20 25 30 35 40

Year Ending

il Start | _\'3' Inbos - Microgzaft Exch... ‘ @ Hardin, Paul - Schedul...‘ = Microzoft PowerPoint -... ‘ | OSCAMI[Sysz] ¥2.0 @ Powersim | m Microzoft Office Shart... | 38527 252 PM




%i DSCAM System ¥2.0 File Selection Form - [Results Display Form]

File ‘window Help =13] x|

Current Data Set |SPS 40 Programme Profile |TEMPLﬁTE Cost Base Year | 1997

Print Graph ‘ Configure Table‘ 1t Delete Results ‘ 13 Close Form ‘

Year Ending i |1 |2 |3 |4 |5 ‘5 |? |8 -]
43 |-Level [Afloat] Person-Hours{S cheduled] [Hours) 0.000 0.000 0.000 0.0a0 0.000 0.000 0.000 0.0a0 0.0a0

44  |-Level [Afloat] Perzon-Hoursglkeration) [Hours) 0.00a 0.000 0.000 0.000 0.00a 0.000 0.000 0.000 0.000

45 Modernization T azks Outztanding [2nd Lewvel 0/F) [T azkse] | 0000 0.000 0.000 0.000 Q.000 0.000 0.000 0.000 0.000

48 Availability [2nd Level O/F) [% downtime] 0.000 2.814 2.870 2966 3064 3161 3.260 3375 34496

47 Tatal Downtime [2nd Level 0/P] [Hours] 0.000 95.853 247.910 2558839 28,389 276.938 285 583 295,673 30E.234

48 O-Level Downtime [2nd Level O/F] (Hours] 0.000 £95.853 247.910 255829 268,389 276.938 285583 295673 30E.234

43 |-Level [Ashore] Downtime [2nd Lewvel 0/F) [Hours) 0.000 [0.000 0.000 0.0a0 0.000 [0.000 [0.000 0.0a0 n.aan

50 |-Lewel [Afloat] Downtime [2nd Lewel 0/F) [Hours) 0.000 0.000 0.000 0.0a0 0.000 0.000 0.000 0.0a0 0.0a0

81 Shipyard Downtime [2nd Lewel O/P) [Hours) 0.000 0.000 0.000 0.0a0 0.000 0.000 0.000 0.0a0 0.0a0

§2 Maodernization Downtime [2nd Level 04P] [Hours] 0.000 0.000 0.000 0.0a0 0.000 0.000 0.000 0.0a0 0.0a0 -
o | :

SPS40Run1 SPS 40 Run 2

O.Level Downtime {Znd Level O/P) -+ SPS 40 Run 1
-+ SPS 40 Run 2

GO0

500 _‘_‘_J_‘_JA—J_J_J_‘
400 e

1}
5
2 300 |
200
100
0
0 5 10 15 20 25 a0 35 40

Year Ending
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%i DSCAM System ¥2.0 File Selection Form - [Results Display Form]

File ‘window Help =13] x|

Current Data Set |SPS 40 Programme Profile |TEMPLﬁTE Cost Base Year | 1997

Print Graph ‘ Configure Table‘ 1t Delete Results ‘ 13 Close Form ‘

Year Ending i |1 |2 |3 |4 |5 ‘5 |? |8 -]
43 |-Level [4float] Person-Howrs(S cheduled] (Hours) 0,000 0.000 0.000 0.000 0,000 0.000 0.000 0.000 0.000
44  |-Level [Afloat] Perzon-Hoursglkeration) [Hours) 0.00a 0.000 0.000 0.000 0.00a 0.000 0.000 0.000 0.000
45 Modernization T azks Outztanding [2nd Lewvel 0/F) [T azkse] | 0000 0.000 0.000 0.000 Q.000 0.000 0.000 0.000 0.000
48 Aveailability [2nd Lewel O/P] [% downtime] 0000 2814 2.870 2 966 2064 2161 3260 3375 3496
47 Total Downtime [2nd Level 0/P] [Hours] 0,000 95,853 247910 259,839 268,389 276938 285,583 295673 06234
48 O-Level Downtime [2nd Level 04F] (Howrs] 0,000 95,853 247.910 259,839 268389 276,938 285,583 295673 06234
49  |-Level [tshore] Downtime [2nd Level 0/P) [Hours] 0.00n 0.000 0.000 0.000 0.00n 0.000 0,000 0.000 0.000
A0 |-Level [Afloat) Downtime [2nd Lewvel 0P [Houre) 0000 0.000 0,000 0,000 0000 0.000 [0.000 0,000 0,000
51 Shipyard Downtime [2nd Level 0/P) [Hourg] 0000 0.000 0,000 0,000 0000 0.000 [0.000 0,000 0,000
52 Modernization Downtime [2nd Level 04F] [Howrs] 0,000 0.000 0.000 0.000 0,000 0.000 0.000 0.000 0.000 -
4 ]
SPS 40 Run 1 SPS 40 Run 2
ﬂuailahilit}f {2“[’ Level GJ'IP:' + SPS 40 Run 1
-+ SPS 40 Run 2
s FI
B 5 _‘_‘_4—‘_'
E
E ._4—‘_‘_‘_‘
=
2
1
1]
1] 5 10 15 20 25 30 35 40

Year Ending

is the results table for each run. Double click a row (not the left most calumn) to show that data in the graph.
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%i DSCAM System ¥2.0 File Selection Form - [Operations 2nd Level Input Form]

File ‘window Help =13] x|
Operations 2nd Level Input Form
\Current Data Set Name  [SPS 40 |Cost Base Year | 1997 Fl Details 'F Close Form

Fuel Ordnance  Modemization/tanning l Eunsumables]

Muder“izatiun. reer R S b S —_————

1 2 3 4 5
| Duration Of Post Mod Trials (days) |Mod. Phase Start Time (yr) o [l100 §_§1uu {j100 Egﬂ]l]
|Mod. Phase Duration (=) 1 Iz Iz ;J1 31
Duration OF Trials Factor (factor) |! | | |
|Systems To Modernize (%) oo fioo 100 ffeo 100

Base Duration In Yard (days) -
Mod. Software Rate (klines/mod) |l]

| Duration Of Tagk In Yard Factor (factor)

Effect Of Mod. On System Age (%) |45

| Installation Cost (% Mod. CPM) | CPM Cost (% Production CPM) |3l]

N | | Modernization Dispo=al Factor (%) |l]
| Mod. Facilities Pool (daysiyT)

| Post Mod. Maint. Manning (frac) o

| | ETS Manning Build Up (yrs) :
| Po=t Mod. Op. Manning (frac) |l]

E | ETS Staff Wind Down Period (yrs)

NHote : If ETS and Software parameters are set in this form then the
ETS and Software switches must be enabled to influence the ETS
and Software cost profiles.

LR

|ETS Manning Expansion (%)
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SCAM System V2.0 File Selection Form

File  “window Help

ARATATATLT,
prelaiveat o

Data Set

Cost Base Year

|SPS 40 Programme Profile [TEMPLATE

! 1997

i Starli @ It - Microsoft E:-:u:h...i % Hardin, Paul - Schedul...

OSCAM (Sys) Model Version 2.0

ntrol T ool Bar

‘ Simulation Duration
({Years)

l Current Year 13

Powersim Model : OSCSysW2.sim

—2nd Level Data Selection :

[ Fuel [~ Shipyard

[ Ordnance [~ Other Depot/Contractor

[ Eudernisatiun [ Software

[" Manning [ Engineering Technical Services
[ Consumables [~ Training

¥ /0 Maintenance Actions [ Spares Management
[~ 110 Maintenance Labour

Start the simulation)

Microzoft PowerPaint -
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%i DSCAM System ¥2.0 File Selection Form - [Results Display Form]

File ‘window Help =13] x|

Current Data Set |SPS 40 Programme Profile |TEMPLﬁTE Cost Base Year | 1997

Print Graph ‘ Configure Table‘ 1t Delete Results ‘ 13 Close Form ‘

Year Ending a |4 |5 |5 |? |a ‘9 |1D |11 -]
20 Exchanges Costs [$] 23634 23634 23634 23634 23634 23634 23634 23634 23634
21 |ssuies Costs [$K] 10,163 10163 10163 10163 10,163 10163 10163 10163 10163
22 Contractor Depat Costs [4th Line] [$K] 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0,000
23 Other Depot Costs [$K) E.881 £.891 £.881 E.881 E.281 £.891 £.591 E.881 6.881
24 todernization Costs ($£] 8613 BB13 8.613 8.613 8613 8.613 8613 8.613 813 _
25 Centrally Provided Matenial Costs (1) 0000 0.000 0.000 0.000 0000 0.000 0.000 0.000 0.000
26 Installation & Deinstallation & Disposal Costs [$£) 8613 8.613 8613 8.613 8613 8.613 8613 8.613 813
27 Software Maintenance Costs [$K] 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0,000
28 Enginesring Technical Services Costs ($K] 185.804 185.804 185.804 195.804 185,804 185.804 185.804 195.804 185.804
29 Training Costs [$K] 7.982 7.982 7.982 7.982 7.982 7.982 7.982 7.982 7.982 =
Kl | 4
SPS 40 Run 1 |SPS 40 Run 2 | SPS 40 Run 3]
Modernization Costs - 5P 40 Fun 1
| -+ SPS 40 Run 2
500 : o SPS 40 Run 3
450
400
350
o 300
280
200
150
100
50 T
0 e ——4 =0 = = =] =0 = oo o 8 o o o o o o o o o o
0 5 10 15 20 25 30 35 40

Year Ending
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%i DSCAM System ¥2.0 File Selection Form - [Results Display Form]

File ‘window Help =13] x|

Current Data Set |SPS 40 Programme Profile |TEMPLﬁTE Cost Base Year | 1997

Print Graph ‘ Configure Table‘ 1t Delete Results ‘ 13 Close Form ‘

Year Ending a |4 |5 |5 |? |a ‘9 |1D |11 -]
7 Disposal Costs ($K] 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
8 Maintenance Costs [$K) 45141 46141 46.141 46141 45.141 45,141 46,141 45,141 w41 |
3 O-Level Costs [$K) 2129 3129 3129 3129 2129 3129 3129 3129 3129
10 O-Level Repair Parts Costs [$K) 2129 2129 2123 31249 2129 2129 3129 3123 3129
11 I-Level [Ashare) Casts [$K) 0173 0.173 0.173 0.173 0173 0.173 0.173 0.173 0173
12 |-Level [Ashare) Labor Caosts [$£) 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0154
13 |Level [ishore) Repair Parts Costs [$K) 0.020 0.020 0.020 0.020 0.020 0.020 0.020 0.020 0.020
14 |-Level [Afloat] Casts [$K) 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0015
15 ILevel [Afloat) Labor Casts [$K) 0.011 0.011 0.011 0.011 0.011 0.011 0.0m 0.om 0o
16 ILevel [&float) Repair Parts Casts [$£) 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 004 -
Kl _ LH

SPS 40 Run 1 |SPS 40 Run 2 | SPS 40 Run 3

Maintenance Costs + SPS 40 Run 1

100 -+ SPS 40 Run 2
= SPE40RuUn 3
a0
a0

70 .
B0 O—s—‘_:_:_‘°° -

& a0 e=sgaansl . 2 i o - i Pl PRSP F Pl iR
40
30 [25 0y,
ol .
10
1] —8 o o o o o o o o o o o o O
0 B 10 15 20 25 30 35 40

Year Ending
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%i DSCAM System ¥2.0 File Selection Form - [Results Display Form]

File ‘window Help =13] x|

Current Data Set |SPS 40 Programme Profile |TEMPLﬁTE Cost Base Year | 1997

Print Graph ‘ Configure Table‘ 1t Delete Results ‘ 13 Close Form ‘

Year Ending a |4 |5 |5 |? |a ‘9 |1D |11 -]
41 Total |-Level [&float] Person-Hours [Hours] 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445
42 |-Level [Afloat)] Perzon-Hours U nzcheduled] [Hours) 0445 0.445 0.445 0.445 0445 0.445 0445 0.445 0445
43 |-Level [Afloat] Person-HoursS cheduled) [Hours) 0.000 0.000 0.000 0.0a0 0.000 0.000 0.000 0.0a0 0.0a0
44 |-Level [Afloat] Person-Hourg[Alteration) [Hours) Q.000 0.000 0.000 0.000 Q.000 0.000 0.000 0.000 0.000
45 Modernization T asks Outstanding [2nd Level O/P) [T azksz] [ 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
46 Availability [2nd Lewvel O/F] [% downtime] 0.000 £0.000 0.000 0.0a0 0.000 0.000 0.000 0.0a0 0.qa0
47 Total Downtime [2nd Level 0/P) [Hours) 0.000 [0.000 0.000 0.0a0 0.000 [0.000 [0.000 0.0a0 n.aan
48 0O-Level Downtime [2nd Lewvel 0/F] [Hours] 0.000 0.000 0.000 0.0a0 0.000 0.000 0.000 0.0a0 0.0a0
45 |-Level [Ashore] Downtime [2nd Lewvel 0/F) [Hours) 0.000 0.000 0.000 0.0a0 0.000 0.000 0.000 0.0a0 0.0a0 J
80 |-Level [&float] Downtime [2nd Lewel 0P [Hours] 0.000 0.000 0.000 0.0a0 0.000 0.000 0.000 0.0a0 0.0a0 -
<] | LH

SPS 40 Run 1 |SPS 40 Run 2 | SPS 40 Run 3

Availability 2nd Level 0/P) -+ SPS 40 Run 1
-+ SPS 40 Run 2

—1_1 > SPS 40 Run 3
FI G
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o
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%i DSCAM System ¥2.0 File Selection Form - [Results Display Form]

File ‘window Help =13] x|

Current Data Set |SPS 40 Programme Profile |TEMPLﬁTE Cost Base Year | 1997

Print Graph ‘ Configure Table‘ 1t Delete Results ‘ 13 Close Form ‘

Year Ending a |4 |5 |5 |? |a ‘9 |1D |11 -]
20 Tatal Operating & Support Costs [$5] 325116 325116 325116 325116 328116 325116 325116 325116 325116
21 Cumulative Operating And Support Costs (K] BER.053 1,190,189 1515285 1.840.401 2165517 2490633 2815749 3140865 3465981
32 Tatal Maintenance Person-Haours [Hours] 284.791 284.791 284.791 284.791 284.791 284.791 284.791 284.791 284.791
23 Total O-Level Person-Hours [Hours] 278148 278148 278148 278148 278148 278148 278148 278148 278148
24 O-Level Person-Hours{Unscheduled] (Howrs] 242858 242858 242,858 242858 242858 242858 242858 242858 242858
35 O-Level Person-Hours{Scheduled) (Hours) 1.316 1.6 1.36 1.36 1.316 1.6 1.6 1.36 1.36
36 O-Level Perzon-Hours{Alkeration] (Hours] 334973 334973 334973 334973 334973 334973 33473 334973 334973
37 Total |-Level [Azhore] Perzon-Hours [Hours) £.199 B.193 E.193 E.199 £.199 B.193 E.193 E.199 E.199
38 |-Level [Azhore] Perszon-Hours[Unscheduled] [Hourz]  |6.195 6195 B.195 E.195 £.195 6195 B.195 E.195 E.195
33 |-Level [Azhore] Perzon-Hours(S cheduled] [Hours] 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 =
<] | LH
SPS 40 Run 1 |SPS 40 Run 2 | SPS 40 Run 3
Cumulative Operating And Support Costs - 5P 40 Fun 1
10,000 | + SPS 40 Run 2
9,000 (o) [~ - S - - R o ZPS 40 Run 3

5,000 ﬂ:;:ﬁ:r:
7,000

£,000 Q:FFPF
5,000

4,000 _3_3—3=2=1

$K

3,000 ]
2,000 L
1,000 T
—
ok_=
o 5 10 15 20 25 30 35 40

Year Ending

is the results table for each run. Double click a row (not the left most calumn) to show that data in the graph.
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" 05CAM Ship File Selection Form

File

||Data Set

EProgramme Proﬁle]

iDverhauI Types |

Cost Base Year i—m

OSCAM (Ship) Model Version 2.0




"' 05CAM Ship File Selection Form - [Platform Lifetime and Overhaul Profile]

e ril i Help LETS
Platform Lifetime and Overhaul Profile

Data Set |SSN-6EIEICL1 Overhaul Profile 188N-6EIEICL1 Cost Base Year ] 19497 13 Close Form
- OVE'-HauI Templates ............. Ry s B _ SR P E De‘[‘ails
f ROH SR, | ERC P, P, |

. N [ | | SHodity Typos

1] 24 48 72 95 120 144 168 192 2B 240 264 288 2 336 360 384 408 132
Months

The Current Cursor Position Is: Year 7 Month 10

Month Into Ext Readiness 999 | Ext Readiness Duration (mths) 0 |
Cumulative Centrally Provided Material Cosis
- 1 I
= 50 - A T : = o
% N
o S N M S R S i
= 20 -
o
O 10 Jali i |
1] 29 18 72 g5 120 144 168 192 2B 240 264 288 312 336 Je0 284 403
Months

The overhaul and ship lifetime profiles. The overhauls may be dragged and dropped using the left mouse buttan and editted using the right mouse button,
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g S T T st 3
duled [ a-.- T mﬁ#
LA S LA T G P S e

Modify OverHaul Types

Data Set [SSN-688CL1 |Overhaul Types [SSN-688CL1 |Cost Base Year [ 1997 g Close Form
' ' §] Details

-Overhaul Type Data

Data Source Data Source
| rLabor Rates

Refuel Labor Rate ($K/Person-month) i 12.791 SSH-688CL1

—Miscellaneous Services
DesignPlanning Services $K/Shipir T&7.006 | SSH-633CL1

Other Mod Services $K/Ship/Yr §65.312 | SSH-633CL1 Mod Labor Rate ($K/Person-monthj ; 9.79 SSH-68ECL1

o

Qutfitting and Spares Factor 0.551 SSH-G86CLA el 5t P 9.585 SSH-GEECLA
Select Ship Type With The Appropriate
Value For:
Overhaul Type 1 | Overhaul Type 2 i Overhaul Type 3 i Overhaul Type 4
Owerhaul Hame ROH 1.36 | SSH-638CL1
. SSN-640CL 0 =]
éPIanned Overhaul Duration (Months) i 23.5 SSH-688CLA S5M-671CL 0 0 SSH-6E3CLA1
; SS5H-685CL 0
Sirike Rate (PE[SDI’I-I’I’IDI’I’“’IS."I'I'IDI'I’th} i 625.25 SSH-688CLA1 SSN-GRECL1 11974.697 0 SSH-688CLA1
CPM %K per Overhaul i 17542.424 SSH-638CL1 S 4047.325 0 SSH-G88CL1
SSN-688CL3 3180.041
Mod Person-months per CPM $K Factor } 0.155 SSH-688CL1 TEMPLATE 0 :i 0 S5H-688CLA
-
I |
Mod Material $K per Perzon-months i 1.36 | SSH-638CL1 0 SSH-688CLA1 |
Refuel Replacement Core Cost (3K} 1 0 SSH-E88CL1 o Accept| (@) Cancel 0 SSH-E88CLA
Refuel Person-Months per Overhaul ; 0 SSH-688CL1 0il-Level Actions Factor ; 1 SSH-688CLA1
Refuel Material $K per Person-month i 0 SSH-688CLA1 Age Reduction i 0 SSH-688CLA1
0-Level Maintainer Efficiency Factr i 1 SSH-688CLA1

(Type 1) The number of person-moanths of effort required for perfarming repairs during the averhaul.

Microzoft F'u:uwerF'u:u...i E T1DSCAMIShip) .. @ Pawsersim - [Stock... 1 E Microzoft Office 5. [@gﬁ 9:40 Ak
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"' 05CAM Ship File Selection Form - [Resultz Dizplay Form]

B Fil: ‘window Help =18 x|

Current Data Set |SSNH88CL2 Programme Profile |SSN-68E!CL1 Cost Base Year | 1997

Print Graph ‘ Configure Tablel 1t Delete Results ‘ 13 Close Form ‘

Year Ending i |2 |3 |4 |5 ‘5 |? |8 -]
57 | Level [4fl) &lkeration [Person Hourg] 0,000 402,750 402750 402,780 402,750 402,750 402750 402750
58 0-Level Downtime [Znd Lev] [Hours) 0.00n 0.000 0.000 0.00n 0.000 0,000 0.000 0.000
59 |-Level Diowntime [2nd Ley) (Hours) 0000 0,000 0,000 0000 0.000 [0.000 0,000 0,000
60 Outstanding O-Level Actions [2nd Ley] [Actions] 0000 0,000 0,000 0000 0.000 [0.000 0,000 0,000
61 Outstanding |-Level Actions [2nd Lev] [ctions] 0,000 0.000 0.000 0,000 0.000 0.000 0.000 0.000
62 E zzential Upkeep Performed [Person kths) 0,000 { 0oo 0.000 784,690 784,630 784,530 1.569.380 1.563.380
63 Dizcretionary Upkeep Pertormed [Ferson kths] 0.00a 0.000 0.000 0.000 0.00a 0.000 0.000 0.000 0.000
&4 Spare Overhaul Effort [Perzon Mihs)] 0000 0.000 0,000 0,000 0000 0.000 [0.000 0,000 0,000
65 Retained Upkeep Actions [2nd Lev] [Person Mthe] 0000 0.000 0,000 0,000 0000 0.000 [0.000 0,000 0,000
66 Dizcarded Upkeep Actions [2nd Lew] [Ferson kthe) 0,000 0.000 0.000 0.000 0,000 0.000 0.000 0.000 0.000 -
4 ]
SSNE38CL1 Run 1 | 33HN-688CL2 Run 2

Essential Upkeep Performed = SSN-EEACLY Run 1
-& S5M-B33CL2 Run 2
30,000 - s e
25 000
t
& | = = w w - -
£ 20,000 =
c
E 15,000 . = =& = 0
E ]
& 10,000
| = = & =1
S,DDD _rH—I—|I
, ge—8—=—o
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